PATENT ABSTRA^'S(KR) 



KOREAN PATENT ABSTRA 

Document Code: A _ onftAn „, c 

(11) Publication No. 1 020000009735 (43) Publication. Date. 20000215 
(21) Application No. 1019980030344 (22) Application Date. 19980728 
(51) IPC Code: 
C04B 35/495 

(71) Applicant: _ ^ w 
KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY 

(72) Inventor: 
KIM, HYO TAE 
KIM, IN TAE 
KIM, YUN HO 
PARK, JAE GWAN 
PARK, JAE HWAN 

(30) Priority: 



(54) Title of Invention 11 _ kl _ v . 
DIELECTRIC CERAMICS COMPOSITION FOR HIGH FREQUENCY 
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PURPOSE: A composition comprising 1 mole MgNb206 and 0-1 mole Ti02 as a 
main composition and 0-0.4 wt.% of M03(M~6+ = W, Mo, Cr, Se, Te, and Po) as 
additives is provided which can be sintered at a relatively low temperature. 

CONSTITUTION: The composition comprises MgNb206 + xTi02(where x = 0-1_0) 
and 0-0 4 weight% of M03(where M is one element selected from W, Mo, Cr, Se, 
Te and Po) For an example, 1 mole MgO and 1 mole Nb205 are mixed by a wet 
bail milling method and calcined at 1,100 °C for 4 hr. The solution added with 2 
wt % PVA binder is sprayed on the calcined powder to give granules with a size of 
about 200 micro meters. A disk sample with a diameter of 10 mm and a thickness 
of 4 8 mm is formed with granules at pressure of 98 Mpa, held at 300-500 O tor 
above 3 hr to remove the binder and calcined at 1 ,1 50-1 ,250 °C for 4 hr in the 
atmosphere at a heating speed of 5 °C/min. The sintered sample 's grinded with a 
SiC abrasive paper to be a ratio of diameter to thickness of about 0.45. The 
composition has a relatively lower sintering temperatured ,200 °C), higher quality 
coefficients f is more than 40,000 GHz) and dielectric constant(epsilon "S more 
than 25), more stable temperature coefficient(tau f =-49 from to +38 ppm/ U 
than conventional high-frequency dielectric composition. 
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S fSS 2?H1§ All ££8011 36} 5S°S. ^81 1 mole2l MgN^OII CH6H 2f2| 0 - 1 mole°l TiGM 
8hi= 518 ^ 6112 S5HIISAH MQ (Me, = W, Mo. Cr . Se, Te SI Pop! 0 ~ 0.4 wt%£ ^SEIfe 5JS ^§ 

o>te All£|a)^ £gg0l| 29 ?|g£| H^Hh £?S»I bHI23 4:§£E (1,200"C)0IS 

AH feg S§?II4= (QX f > 40.000 GHz)2l ^2^4= ( e r > 25) SI 2!§S SE3||4= (x f = -49- +38 ppr/"C)2| 

??s*soi MoNyvTio,a its mi^ ximsi §jss ?aafe ?§25 ma. 
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B ^S§ 2?Ef§ Saai AildfOi A i^goii agh >io §( mg| t mo|e oj M gN 2 K) a 01l CH6H 0-1 mole°l TIGS 

» aoia. 

5)5 013 S<m SJ ?ISS6!2| 3 ^gt ttaa CHM0] gsisis cc b XHSSAI H^»S SS8 
Ail d| °» ^ 4^1- aai sack 

Z^UFgo^ AFe£J^ &EZ]\ H\Z\Q1±9\ ^2 ^fcB B S8«*(r > 25) ^ 21 § (stable)6J2E 
£^ (tunable) ^H^2j 3I4> (x t )D[ fi?9CK 

ttasj CHS^Q] 5? 8 HI (Zr, Sn)TiWI. BaO-TiGpil, (Mg, Ca)Tift3l. Ba-ffll£M±9K)l eji 

{Ba(Zn, /3 Ta 2/3 )03, BatMcaTa**)^ Ba(Zn 1/3 Nb 2/ 3)0 3 g}0| CL 01 § QI¥B 1,300 - 1.500TC2I HB0IIAH ±3 



at so/ oimnx/e/tr Jim^ mm 

£M%m ^sh, s ass 401 ssao bim^ ±§ sse(i.2ootc)oie3/he sa^to* t 

> 40,000 GHz) ^ 8a&4» (6, > 25) 91 ££3}^ (t, = -49 -+38 ppm/°C)2| *R4>§f H^JIf ^S^^M bim*j 



MtS-3/ ft' z?g 

01011, B tt9 8. MgNbA + xTi0 2 (O^IAH x = 0 - 1.012S OI^CHXIfe H^E* »SXU 31136*0}. 

SES. ££M0ii (M = W, Mo, Cr . Se, Te, Po S d^£J^ CH^ » §p|- 0 - 0.4 wt%S IQ^Er SSHI 

Ail ysj£ HI3»Ck 

OlSKMAIfe fi US Oil 2IK H^R\ SSfll H\Ei*\± ££M2| CHn^pj AIAI0ll> U QUICK B *S2| ^££o^AH MgNb 
2 0 6 ^ 1 mole2| MgO (>99%)2f 1 mole 2] NbA(>99%)fi M igS2^ ^1^01 2£ ~ 1100°C0IIAH 4AIZJ- a^8[0j ft* 

Soisa. oi a^ ^^i dai 24ai bamk dm 25§i sboii 2 wt%2j pva b^pjcns ^g™m ba^oi °* 

200 u m 3JI2I (granule)^^ o^CH 98 MPa2] ^»o^ xig 10 mm, 4.8mmPJ DI^B Al^i S«eO. 

Ajffi^ 300 -500°C01IAH 3 A| ZJ- 01^ ^X|A|^ b^CHS HMo[Il UAi 1150-1250°C^ CH^ieOilAH 4 Aiei §^ ^^§hCf 
. 0IIIH, 5°C/minO^ 5\<%tl . ±M AI^B SiC 3 OF XI (#1,500)^ 20^6^ AO 2] 3|g Qjbl ¥WI2J 

bl^^ Sf 0.45^^ o[^Q. H^m ^2 ^^8 U|eo| B ^/d^| (network analyzer : HP 8720C)§ W AH X^SEOil 

AH ^§a^HCW, a r 3| §of (Hakki - Coleman)£P^ ZldlH 2^ 3Hb|EI (open cavi ty)S 

S2 ^n^2| 5j|^^ eitil- ?HblEI (Invar cavi ty)M Mi AH +20-+70"C£J B£ g ¥i Oil Ai ^§5^Q. S 12] ^'A|0j| 

15!^ 1200'COflAH 4AI2I A|^2j ^S^^e UEftH ^OICK ^A| 0j| Oil AH Mg^0 a 2| ^2 ^4,^ ot 

22. §§)|l^b 74,100 BSE^I4-^ -15 ppr/°C^ UEf!dCK OI^^B EE Sl^fe ^4=5^X1°! ^2 ^^^^ ^12 

B£ ^l^^f bim^ 3i AH (^&|xjo^< ± io P pm/-C^f fi^g) 0IS §CH :H^t v ^S^F SACK CLF^AH . B ttaOBAIte S 
0 ppm/°C ^e^S 2}§IfA|3PI ?l 6H g£ ^^^^ +430 ppr/'COIH Mg^l4-^l- 10,000 (4 Gfc r i* Qx f = 40,000 
GHz)3aiH ^2^^^^ 1052J TIGS M^'^ <y^6fSCf. B ^S0i|AHi=r MgNljOe 1 mole Oil DioH 0-1.0 moie2] 

Tio 2 fi s^fafb ^Bwasoi. n ^nfM ^'Aiojipj * ^ ^ ai oii 22 lhxi 6ejon uamao. 
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MgNb 2 0 e + xTi0 2 £j D^OIB^HF ^2^^ 



No. 


X 










(mol ) 


(e r) 


(Qx f GHz) 


(t f : ppm/°C ) 


1 


0 


22. 1 


74,100 


-15 


2 


0.2 


23.0 


83,900 


-49 


3 


0.4 


26.6 


78,000 


-37 


4 


0.6 


32.4 


41,800 


0 


5 


0.8 


39.9 


23,900 


+38 


6 


1.0 


47.5 


11,600 


+82 


* 1200°C , 4Aj Z> g^ieOIIAH £^ 



□ 2 3* B ^CHS ^2 ^ k 22 CHI AH 32^, 0 pp/°C CHI AH Tia £| ^01! df^ S# 

mgm §g 314^ £4^ MgNhASP- &8 2SbQI, OI^S TiQ^I- MgNbASI ^t^l 

m 0I¥H, ^¥SJ TuOISOl Nbs.S XISSOII IfE (£3 AIEOI £4^ MgNMMU ^2} CH¥£ ^8 IIS 

S)0II 3|fi!8*te -^ohq CttdfAH, *»2| S!°J0II DUB H5t> 3H£!SPI ^|6H S 6F S4fS| ^|zp 

(charge compensation mechanisnOS MoFOj ^01 SOI t' 6 (M = W, Mo, Cr , Se, Te, Po)£] 61 SIM (MQ)M £lf (0-0.4 
wt.%) S^SCL 3 ±^ AISSI 4^01 SU^AM S ITgSI ^§§f -^ojsh ^ °l2iCK CH 

^Xll^o^b £ 221 &0I §3>^ § Oil AH CH£*joi ttS (W&SAH)§[ AIS2I IQ^III- ^2 ^^jo^AH, *JA|0j| 

B! S 221 7 - 122 HF HOI }jl40| Sf 20% ff&HHCL »B , 0IM S^r^Oil 2|» 8S#^2| 0H¥ 

oi, es^n^s ass Di^a^i oigafa^ai 01011 sem^s ^Aionej s 121 ^^m^§6foi na^i 

Dl£ ££F (Sf2* 0 ppr/ °C £S ^ShCL 

01 ^1 AH S^XIISfe W, Mo, Cr, Se, Te 3* Po^ 225^9 <y^i£|^ 0\± smoiOlE ^ ^Hf^ & 



[M 2] 

(MgNb 2 0 6 + 0 . 6Ti0 2 ) +yM(M = WJG^ 0 r 0l3^n r ^2^^ 



No. 


y 










(wt%) 


(e r) 


(Qx f GHz) 


(x f : ppm/"C ) 


7 


0.10 


31.6 


43,000 


+6 


8 


0.15 


31.9 


45,000 


+5 


9 


0.20 


31.5 


50.100 


+4 


10 


0.25 


31.5 


47,800 


+4 


11 


0.30 


31.5 


46,800 


+8 



3 



12 


0.40 


32.2 


44,600 1+17 


* 1200*0. 4AI2* 


9?l § Oil AH 







^ arson m^a, :m^°i n^m saai i^scf mm 3 ^ise (i.200tc)oib/h feg mimi^ (qx f> 40,000 

GHz)2f ( 6 r > 25) SI ^§9 ^£314* (t f = -49- +38 ppr/°C)£J Il^Hf ^2^^0| tiling *Pf2| 

ass ?aa 4- aa. 



S^S 1. C[§ OI^CHXIb 5!M ^§25 5fb H^W ^*!x1l Ail 5gf: 

MgNbA + xTI0 2 , DPI AH x = 0 ~ 1.0. 

S 1 ?^ 2. HI 1 8I-0II &OUH, ^^MOil MG (M = W, Mo, Cr, Se, Te, Po g CH^ K gp> 0 - 0.4 

wt%S g^S ^S^^ 8fi=r j2^IU ^Sl AHI£h°j ^ 
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